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(54) Image forming apparatus having a detachable double-sided printing unit

(57) A housing body includes a first part forming a
part of afirst transporting path in which a medium is trans-
ported. An image forming unit is accommodated in the
housing body and is adapted to form an image onto at
least one face of the medium. A door cover is attached
to the housing body, and the door cover includes a sec-
ond part adapted to face the first part when the door cover

is closed, thereby forming the part of the first transporting
path together with the first part. A double-sided printing
unit is detachably mounted to the second part and in-
cludes a second transporting path. The second trans-
porting path is connected to the first transporting path
and is adapted to transport the medium while turning in-
side out, so that the image forming unit forms images an
both sides of the medium.
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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to an image form-
ing apparatus to which a double-sided printing unit can
be detachably mounted and in which a medium jammed
therein can be easily removed.

[0002] There has been known an image forming ap-
paratus configured such that a double-sided printing unit
having a double-sided image forming function can be
mounted to a side part of a main body of the image form-
ing apparatus in place of a transporting unit dedicated
for forming a single-sided image so as to selectively pro-
vide a double-sided image forming function in accord-
ance with user’s desire (see, e.g., JP-A-2002-116591).
Of the image forming apparatus, the transporting unit has
rollers that constitute a paper-transporting path for form-
ing an image on a single face of a medium.

[0003] In addition, each of the double-sided printing
unitand the transporting unit has a manual paper-feeding
unit.

[0004] Inthe above-described related-art image form-
ing apparatus, when the double-sided image forming
function is required by a user, the double-sided printing
unit is mounted to the side part of the main body in place
of the transporting unit.

[0005] Therefore, when the double-sided printing unit
is mounted, the transporting unit is no use.

[0006] In addition to having the rollers forming the pa-
per-transporting path for formation of an image on a sin-
gle side, the transporting unit has the manual paper-feed-
ing unit. Accordingly, the manual paper-feeding unit goes
to great waste.

[0007] An image forming apparatus has, e.g., a fixing
unit for fixing a toner image on a medium. The fixing unit
has a first member and a second member which can nip
a medium therebetween, and a pressing member for
pressing the second member against the first member;
and fixes a toner image on the medium nipped between
the first member and the second member that is pressed
by the pressing member.

[0008] In the image forming apparatus, during the
course of a medium passing between the first member
and the second member, a medium jam sometimes oc-
curs. For the purpose of removing the thus-jammed me-
dium, a door cover is provided in the image forming ap-
paratus. Accordingly, a user, or the like, opens the door
cover and removes the medium jammed in the image
forming apparatus.

[0009] However, even when the door cover is opened
by a user, in a condition where the second member is
pressed against the first member by the pressing mem-
ber, since the mediumis nipped between the firstmember
and the second member, removal of the medium jammed
in the image forming apparatus encounters difficulty. To
this end, an image forming apparatus has a connecting
member for connecting the door cover and the fixing unit,
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and releasing a pressure exerted by the pressing mem-
ber in association with opening motion of the door cover.
By virtue of the configuration, when the door cover is
opened, the pressure exerted on the second member by
the pressing member is released, thereby facilitating re-
moval of the jammed medium. (see, e.g., JP-A-
2003-287973)

[0010] Meanwhile, the pressure exerted on the second
member by the pressing member is desirably released
before the door cover becomes fully opened. The reason
therefor is that a user, or the like, sometimes attempts to
remove a jammed medium in a state where the door cov-
er is half-open before being fully opened.

[0011] Meanwhile, when the connecting member re-
leases the pressure on the second member exerted by
the pressing member, the pressing force of the pressing
member serves as a resistance. Thus, the resistance is
applied in a direction that opens the door cover, thereby
preventing the door cover from bursting open. However,
when the pressure is released before the door cover be-
comes fully open, the resistance against the opening mo-
tion of the door cover no longer acts after the release of
the pressure. As a result, the door cover sometimes
bursts open. When the door cover bursts open, a large
impact is imparted on the image forming apparatus,
which may adversely affect other components, or the like.
Therefore, the impact imparted on the image forming ap-
paratus upon opening of the door cover is desirably sup-
pressed.

SUMMARY

[0012] Advantages of the present invention is to pro-
vide an image forming apparatus which is capable of re-
ducing the extent of redundancy resulting from mounting
of a double-sided printing unit having been selected by
a user, and which offers facilitated removal of a jammed
medium by a user and suppresses an impact imparted
on theimage forming apparatus at the time the door cover
is opened.

[0013] According to the present invention there is pro-
vided:

an image forming apparatus comprising: a housing
body including a first part forming a part of a first
transporting path in which a medium is transported;
an image forming unit accommodated in the housing
body and adapted to form an image onto at least one
face of the medium; a door cover attached to the
housing body, the door cover including a second part
adapted to face the first part when the door cover is
closed, thereby forming the part of the first transport-
ing path together with the first part; and a double-sid-
ed printing unit detachably mounted to the second
part and including a second transporting path, the
second transporting path connected to the first trans-
porting path and adapted to transport the medium
while turning inside out so that the image forming
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unit forms images on both sides of the medium.

[0014] Accordingtoanaspectofthe invention, the dou-
ble-sided printing unit is mounted to the door cover which
originally forms the side face of the apparatus main body.
Thus, a transporting unit dedicated for forming a sin-
gle-sided image and the door cover itself do not go to
waste.

[0015] Furthermore, the double-sided printing unit is
mounted to the inside of rather than to the outside of the
door cover. Accordingly, as compared with a case in
which the double-sided printing unit is mounted to the
outside of the door cover, a paper-transporting path used
during formation of images on double sides can be con-
figured to be short, whereby a double-sided printing can
be performed speedily.

[0016] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
first part is provided with a first roller, the first roller faces
the first transporting path, the second part includes a
space for mounting the double-sided printing unit and is
provided with a second roller at a portion other than the
space, the second roller faces the first transporting path,
and the space is adapted to receive a covering member
in pace of the double-sided printing unit when the image
forming apparatus is configured to perform only a sin-
gle-sided printing.

[0017] According to an aspect of the invention, only
the covering member for forming a single-sided image
would go to waste when the double-sided printing unit
selected by the user is mounted. Furthermore, since the
covering member has no rollers, the extent of waste can
be minimized. According to the present invention there
is provided:

an image forming apparatus comprising: a housing
body including a first part, a second part and a first
transporting path in which a medium is transported;
animage forming unit accommodated in the housing
body and adapted to form image onto at least one
face of the medium; a double-sided printing unit de-
tachably mounted to the first part and including a
second transporting path, the second transporting
path connected to the first transporting path and
adapted to transport the medium while turning inside
out so that the image forming unit forms images on
both sides of the medium; and a manual feeding unit
mounted to the second part and including a third
transporting path connected to the first transporting
path, the manual feeding unit adapted to manually
feed the medium to the image forming unit, wherein
the double-sided printing unit is operably detached
from the first partindependent from the manual feed-
ing unit.

[0018] According to an aspect of the invention, the
manual feeding unit can be prevented from being of no
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use when the double-sided printing unit selected by the
user is mounted. According to the presentinvention there
is provided:

an image forming apparatus comprising: a housing
body including afirst part and a first transporting path
in which a medium is transported; an image forming
unitaccommodated in the housing body and adapted
to form an image onto at least one face of the medi-
um; a door cover including a second part attached
to the housing body, the door cover including a third
part and a fourth part, a double-sided printing unit
detachably mounted to the forth part and including
a second transporting path, the second transporting
path connected to the first transporting path and
adapted to transport the medium while turning inside
out so that the image forming unit forms images on
both sides of the medium; and a manual feeding unit
comprised of the first part and the third part, the man-
ual feeding unit including a third transporting path
connected to the first transporting path and adapted
to manually feed the medium to the image forming
unit, wherein the third part is arranged between the
second part and the fourth part.

[0019] Accordingtoanaspectoftheinvention,the dou-
ble-sided printing unit is mounted to the door cover which
originally forms the side face of the apparatus main body.
Thus, a transporting unit dedicated for forming a sin-
gle-sided image as well as the door cover itself can be
prevented from being of no use. The manual feeding unit
would not go to waste, as well.

[0020] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
forth part is adapted to face the housing body when the
door cover is closed. According to the present invention
there is provided:

an image forming apparatus comprising: a housing
body; a door cover attached to the housing body; a
fixing unit accommodated in the housing body and
adapted to fix an image onto a medium, the fixing
unit comprising: a first member; a second member
adapted to nip the medium together with the first
member when the door cover is closed; and a press-
ing member adapted to press the second member
against the first member when the door cover is
closed; a first connecting unit connecting with the
door cover and the fixing unit and being associated
with opening and closing motion of the door cover,
thefirst connecting unit comprising: a releaser adapt-
ed to cause the pressing member not to press the
second member in association with the opening mo-
tion of the door cover; a slider adapted to slide on
the releaser in association with the opening motion
of the door cover.
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[0021] According to an aspect of the invention, there
can be realized an image forming apparatus which offers
facilitated removal of a jammed medium by a user or the
like, as well as suppression of an impact imparted on the
image forming apparatus at the time the door cover is
opened.

[0022] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
first member includes a rotatably first roller, and the sec-
ond member includes a rotatably second roller.

[0023] Accordingtoanaspectoftheinvention, apress-
ing force exerted on the second member by the pressing
member is desirably set to a large value so as to enhance
fixing force. Meanwhile, when the pressing force is large,
the need for removal of a medium jammed in the appa-
ratus further increases. Accordingly, when an image
forming apparatus is provided with the above-described
pressure-releasing structure, there is yielded an effect of
realizing an image forming apparatus offering facilitated
removal of ajammed medium by a user, or the like, more
effectively.

[0024] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
pressing member includes a spring.

[0025] According to an aspect of the invention, since
adjustment of a pressing force can be performed easily,
the pressing member can press the second member with
an appropriate pressing force.

[0026] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
releaser includes a plurality of pivotably link members
being connected to each other.

[0027] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
slider is comprised of a metal material.

[0028] According to an aspect of the invention, since
a friction caused by the slider sliding on the releaser in-
creases, a braking effect produced at the time when the
door coveris opened is exerted more remarkably. There-
fore, when the slider is comprised of a metal, the impact
imparted on the image forming apparatus upon opening
of the door cover can be suppressed more effectively.
[0029] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
image forming apparatus further comprises a second
connecting unit having same constitution as the first con-
necting unit.

[0030] According to an aspect of the invention, since
the door cover can be supported stably, the impact im-
parted on the image forming apparatus upon opening of
the door cover can be suppressed more effectively.
[0031] The image forming apparatus according to the
invention may have the following structure in addition to
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the apparatus described above. More specifically, the
door cover includes a feeding unit feeding the medium.
[0032] According toanaspectoftheinvention, the door
cover is increased in weight. Since the thus-increased
weight of the door cover acts in the direction that opens
the door cover, the possibility that the door cover bursts
open with higher momentum increases. Therefore, when
the door cover includes the feeding unit, the effect of
suppressing the impact imparted on the image forming
apparatus upon opening of the door cover can be exerted
more effectively.

[0033] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
housing body includes a first body portion and a second
body portion, and the door cover includes a first cover
portion attached to the first body portion and a second
cover portion detachably attached to the second body
portion.

[0034] According to an aspect of the invention, there
arises the possibility that the door cover bursts open with
stillhigher momentum under the force of gravity, whereby
the impact exerted on the image forming apparatus may
be increased. Therefore, when the door cover has the
coupling section, which attached to the apparatus main
body, at the vertically-lower portion and opens/closes
about the coupling section serving as a pivot, the effect
of suppressing the impact imparted on the image forming
apparatus upon opening of the door cover can be exerted
more effectively.

[0035] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
releaser includes a first part, a second part and a third
part, aligned in this order, a first section between the first
part and the second part is larger than a second section
between the second part and the third part, the slider
slides on the first section after the door cover is open
until the releaser causes the pressing member not to
press the second member, and the slider slides on the
second section after the releaser causes the pressing
member not to press the second member until the door
cover fully opens.

[0036] According to an aspect of the invention, until
the pressure is released by the releaser, the resistance
produced by sliding of the slider can be prevented, there-
by enabling smooth opening of the door cover.

[0037] The image forming apparatus according to the
invention may have the following structure in addition to
the apparatus described above. More specifically, the
image forming apparatus is adapted to be connected to
a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038]

Fig. 1is a schematic front view illustrating an internal
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configuration of an embodiment of an image forming
apparatus according to the invention.

Figs. 2A through 2F are views illustrating a dou-
ble-sided printing unit 70, where Fig. 2A is a front
view, Fig. 2B is aright side view, Fig. 2C is a left side
view, Fig. 2D is a plane view, Fig. 2E is a bottom
view, and Fig. 2F is a perspective view.

Fig. 3is a schematic front view illustrating an internal
configuration of the image forming apparatus in a
state where a covering member 14 is mounted in
place of the double-sided printing unit 70.

Fig. 4 is a front view of Fig. 3 in a state where the
side-face cover 13 is open.

Fig. 5 is a perspective view of Fig. 3 in a state where
the side-face cover 13 is open.

Figs. 6A and 6B are views illustrating the side-face
cover 13, where Fig.

6A is a perspective view, and Fig. 6B is a front view.
Figs. 7A and 7B are views illustrating the side-face
cover 13, where Fig.

7Ais aright side view, and Fig. 7B is a left side view.
Fig. 8 is a perspective view of the side-face cover 13
of an open state where neither the covering member
14 nor the double-sided printing unit 70 is mounted
to the side-face cover 13.

Fig. 9 is a perspective view illustrating a mounted
state of the double-sided printing unit 70.

Fig. 10 is a cross-sectional view illustrating a mount-
ed state of the double-sided printing unit 70.

Fig. 11isaperspective viewillustrating a printer 1010
according to an embodiment of the present inven-
tion.

Fig. 12 is a view illustrating primary constituent ele-
ments of the printer 1010.

Fig. 13 is a block diagram illustrating a control unit
1100 of the printer 1010.

Fig. 14 is a perspective view illustrating a fixing unit
1090 of the printer 1010.

Fig. 15A is a view illustrating the fixing unit 1090 in
a state where a pressing roller 1930 is pressed
against a fixing roller 1920, and Fig. 15B is a view
illustrating the fixing unit 1090 in a state where the
pressingroller 1930 is separated from the fixing roller
1920.

Fig. 16 is a view illustrating a first arm 1610, and the
like, with a side-face cover 1015 closed.

Fig. 17 is a view illustrating the first arm 1610, and
the like, with the pressure exerted by a tension spring
1960 being released.

Fig. 18 is a view illustrating the first arm 1610, and
the like, with the side-face cover 1015 fully open.
Fig. 19 is a view illustrating a second arm 1620 with
the side-face cover 1015 closed.

Fig. 20 is a view illustrating the second arm 1620
with the pressure exerted by the tension spring 1960
being released.

Fig. 21 is a view illustrating the second arm 1620
with the side-face cover 1015 fully open.
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Fig. 22 is an explanatory view illustrating an external
configuration of the image forming system.

Fig. 23 is a block diagram illustrating the configura-
tion of the image forming system shown in Fig. 22.

DETAIL DESCRIPTION OF PREFERRED EMBODI-
MENTS

[0039] Hereinafter, a first embodiment of an image
forming apparatus according to the present invention will
be described by reference to Figs. 1 to 10.

[0040] AsshowninFig.1,theimageformingapparatus
is a color-image forming apparatus that can perform pa-
per-transporting of a sheet of A4 size (including a letter
size), and form a color image on each side of the sheet.
The image forming apparatus has a case 11, an image
carrier unit 20 which is housed inside the case 11, an
exposure unit 30, a development device 40, an interme-
diate transfer unit 50, and a fixing unit 60.

[0041] A frame (notshown) of an apparatus main body
10 is disposed on the case 11, and the respective units,
and the like, are attached to this frame.

[0042] The image carrier unit 20 has a photosensitive
member 21 having a photosensitive layer on the periph-
eral surface thereof, and a corona electrifying device (a
scorotron electrifying device) 22 serving for uniformly
electrifying the peripheral surface of the photosensitive
member 21. The peripheral surface of the photosensitive
member 21 having been uniformly electrified by the co-
rona electrifying device 22 is selectively subjected to ex-
posure with use of a laser beam L radiated from the ex-
posure unit 30, to thus form an electrostatic latentimage.
The development device 40 imparts toner, serving as a
developing agent, onto the electrostatic latent image, to
thus obtain a visible image (a toner image). A primary
transfer section T1 performs primary transfer of the toner
image to an intermediate transfer belt 51 of the interme-
diate transfer unit 50. Furthermore, a secondary transfer
section T2 performs secondary transfer of the image onto
paper, which is an object of the transfer operation.
[0043] Inside the case 11, there are disposed a trans-
porting path 16 for transporting paper on a single side of
which animage has been formed by the secondary trans-
fer section T2 toward a paper-output section (a pa-
per-output tray section) 15 on the upper face of the case
11, and a return path 17 for causing the paper having
been transported toward the paper-output section 15 by
way of the transporting path 16 to switch back, thereby
returning the papertoward the secondary transfer section
T2 so as to form an image also on the other side.
[0044] Reference numeral 70 denotes a double-sided
printing unit configured so as to be detachable from the
apparatus main body. Mounting of this double-sided
printing unit 70 completes the return path 17.

[0045] In the lower portion of the case 11, there are
disposed a paper transport cassette 18 for stacking and
retaining a plurality of sheets of paper thereon, and a
paper transport roller 19 for transporting a single sheet
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of the paper at a time toward the secondary transfer sec-
tion T2.

[0046] Provided below the double-sided printing unit
70 are a multi-purpose tray 100 forming a manual paper
feeding unit 80. A paper feed roller 90 for feeding a single
sheet of paper having been set in the multi-purpose tray
100 at a time, is disposed in the apparatus main body
(more specifically, to a side-face cover which will be de-
scribed in detail later).

[0047] The development device 40, which is a rota-
ry-type development device, is formed such that devel-
oping cartridges (not shown) of respective colors in which
yellow toner, cyan toner, magenta toner, and black toner
are respectively housed are detachably mounted to a
rotary member main body 41. The rotary member main
body 41 rotates by a pitch angle of 90 degrees in a di-
rection indicated by an arrow R, whereby a developing
roller (not shown) provided in each of the developing car-
tridges is selectively brought into contact with the photo-
sensitive member 21. Thus, selective development of the
surface of the photosensitive member 21 is achieved.
[0048] The exposure unit 30 radiates the laser beam
L toward the photosensitive member 21.

[0049] The intermediate transfer unit 50 has a unit
frame (not shown), a drive roller 54 which is rotatably
supported on this frame, and the intermediate transfer
belt 51 which extends in a tensioned manner by means
of being wrapped around a plurality of driven rollers. The
intermediate transfer belt is rotationally driven in the di-
rection indicated by the arrow in the drawing. The primary
transfer section T1 is formed at a contact portion between
the photosensitive member 21 and the intermediate
transfer belt 51, and the secondary transfer section T2
is formed at a nip portion between the drive roller 54 and
a secondary transfer roller 10b which is disposed on the
main body side.

[0050] The secondary transfer roller 10b can be
brought into contact with and separated from the drive
roller 54 (i.e., brought into contact with and separated
from the intermediate transfer belt 51), and at the time
of contact, the secondary transfer section T2 is formed.
[0051] Accordingly, for formation of a color image, in
a state where the secondary transfer roller 10b is sepa-
rated from the intermediate transfer belt 51, tonerimages
of a plurality of colors are superimposed on the interme-
diate transfer belt 51 to thus form a color image, and
thereafter, the secondary transfer roller 10b is brought
into contact with the intermediate transfer belt 51. Paper
is transported to a contact portion (the secondary transfer
section T2) thereof, whereby the color image (the toner
image) is transferred (thereby attaining secondary trans-
fer) onto the paper from the intermediate transfer belt 51.
[0052] The paper, on which the toner image has been
transferred, passes through the fixing unit 60, whereby
the toner image is fixed in a fusing manner and is fed
toward the paper-output tray section 15.

[0053] Paper transporting to an image forming section
is selectively performed by means of selecting either the
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paper transport cassette 18 or the multi-purpose tray 100.
[0054] Usually, plain paper or the like is regularly set
in the paper transport cassette 18, in contrast, in the mul-
ti-purpose tray 100, a variety of types of paper are set,
as required. More specifically, in the multi-purpose tray
100, plain paper, thick paper, a postcard, an envelope,
an OHP sheet, or other recording material is set as re-
quired by a user.

[0055] On the side face of the apparatus main body
10, a cover (in the present embodiment, a side-face cov-
er) 13 is openably attached via a shaft 12. The manual
paper feeding unit 80 is disposed on the side-face cover
13.

[0056] The manual paperfeedingunit80 has the paper
feed roller 90, and the multi-purpose tray 100 for sup-
porting paper to be fed by means of the paper feed roller
90.

[0057] The multi-purpose tray 100 has a first tray 110
which includes a lifting plate 111, and a second tray 120.
The lifting plate 111 supports a front portion of paper,
and presses the front portion of the paper against the
paper feed roller 90. The second tray 120 is coupled to
the rear of the first tray 110, thereby supporting the rear
portion of the paper. A tilt angle of the second tray 120
with respect to the horizontal is smaller than that of the
first tray 110.

[0058] An auxiliary tray 124 is coupled to the rear of
the second tray 120 in a pivotable manner, by means of
a shaft 125. The auxiliary tray 124 can pivot 180 degrees
on the shaft 125, and can be housed on the second tray
120 by means of being pivoted 180 degrees.

[0059] In addition, the second tray 120 can be housed
in the first tray 110 (below the lifting plate 111) by means
of a sliding operation.

[0060] The multi-purpose tray configured as above is
mounted by means of a shaft 101 so as to be openably
in relation to the side-face cover 13 of the apparatus main
body 10. Thus, by means of being caused to pivot on the
shaft 101 in a state in which the auxiliary tray 124 is
housed on the second tray 120 and in which the second
tray 120 is housed in the first tray 110, the multi-purpose
tray 100 can be stored flush with the side-face cover 13
(see Figs. 4 and 10).

[0061] As shown in Figs. 1 through 2F, the double-sid-
ed printing unit 70 has a return path 17a which is in com-
munication with the return path 17 disposed on the
above-mentioned apparatus main body 10, thereby com-
pleting areturn path, paper guides 71, 72, and 73 forming
the return path 17a, a paper-transporting drive roller 74
(see Fig. 1) disposed on the return path 17a, a driven
roller 75 which is brought into contact with the pa-
per-transporting drive roller 74, to thus be driven, a motor
77 (see Fig. 1) which drives the paper-transporting drive
roller 74 by way of a drive mechanism 76; and a case 78
for covering the respective sections.

[0062] As shown in Fig. 2A, the drive mechanism 76
drives the paper-transporting drive roller 74 with use of
the motor 77 by way of a transfer mechanism (not shown).
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The drive mechanism 76 has a gear 76e that is coaxial
with the paper-transporting drive roller 74. A timing pulley
76c¢ is fixed on an axis that also carries a gear 76d that
is coupled with and driven by the gear 76e, and drives a
timing pulley 76a via a timing belt 72b. The gear 76b is
fixed on an axis that also carries the timing pulley 76a,
and is coupled to a gear (not shown) which drives pa-
per-output rollers R6 and R7 of the main body 10.

[0063] The drivenroller 75 is rotatably disposed on the
paper guide 73.
[0064] The double-sided printing unit 70 configured as

above is detachably mounted to the apparatus main body
10 by a user, as will be described later.

[0065] As shown in Figs. 3 and 4, and as described
above, the multi-purpose tray 100 can be housed in the
side-face cover 13 by means of being caused to pivot on
the shaft 101 in a state where the second tray 120 is
housed in the first tray 110.

[0066] The paper feed roller 90 is disposed in the
side-face cover 13.

[0067] In addition, as is apparent from Figs. 3 and 4,
the paper-transport path 16 for formation of an image on
a single side comprises only rollers R1 through R7 dis-
posed in the apparatus main body 10 and rollers R8 and
R9 disposed in the side-face cover 13. The covering
member 14 has no rollers for transporting paper.
[0068] As shown in Figs. 3 to 5, the covering member
14 is mounted to the side-face cover 13. The mounting
state thereof will be described hereinbelow.

[0069] As shown in Figs. 6A to 8, the side-face cover
13 has a substantially square geometry overall, and has
an opening 13a formed in the upper portion.

[0070] The side-face cover 13 has a sheet-metal frame
13b (Fig. 7B) having a substantially H-shaped geometry,
and a cover 13c for covering the surface side (the
right-side face side of the image forming apparatus) of
the sheet-metal frame 13b. The above-mentioned paper
feed roller 90, and the like, are mounted to the sheet-met-
al frame 13b. A pair of hook sections 13d are disposed
on upper portions inside of the door cover 13c, one on
the right side, and the other on the left side. In addition,
as shown in Fig. 7B, in a horizontal section 13e of the
sheet-metal frame 13b, there are formed a positioning
hole 13f for use with the covering member 14, and a
positioning hole 13g for the double-sided printing unit 70,
screw holes 13h, 13h (see Fig. 8), and screws 13i, 13i
to be screwed in the screw holes 13h, as will be described
later. Meanwhile, the hole 13g, which is one of the posi-
tioning holes, is an elongated hole.

[0071] As shown in Fig. 5, opposite ends 14a of the
upper portion of the covering member 14 are engaged
on the hook sections 13d on the side-face cover 13, and
the lower portion 14d of the door cover 14 is fastened
with use of the screws 13i, whereby the door cover 14 is
attached to the side-face cover from inside the side-face
cover 13.

[0072] Meanwhile, projections (although not shown,
projections similar to projections 79f, 79g, which will be
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described later) to be fit in the positioning holes 13f, 13g
are formed on the outer side of the covering member 14.
[0073] For mounting of the double-sided printing unit
70 in place of the covering member 14, first, as shown
in Fig. 5, the side-face cover 13 is opened, and the cov-
ering member 14 is removed from the side-face cover 13.
[0074] The covering member 14 can be removed eas-
ily by means of removing the screws 13i, and removing
the opposite ends 14a of the upper portion of the covering
member 14 from the hook sections 13d, 13d on the
side-face cover 13.

[0075] Fig. 8 shows a state where the covering mem-
ber 14 has been removed in this manner.

[0076] Subsequently, as in the case of the covering
member 14, the double-sided printing unit 70 is mounted
to the side-face cover 13 from inside thereof.

[0077] More specifically, as shown in Fig. 9, opposite
ends 78a (see Fig. 2) of the upper portion of the dou-
ble-sided printing unit 70 are engaged with the hook sec-
tions 13d on the side-face cover 13, and the projections
79f and 799 (see Figs. 2B and 2E) formed on the outer
side of a sheet-plate frame 79 (see Fig. 2B) of the dou-
ble-sided printing unit 70 are respectively fit in the posi-
tioning holes 13f, 13g (Fig. 8) in the side-face cover 13.
[0078] Thereafter, as showninFig. 10, the paper guide
73 is caused to pivot on the shaft 73a (see a vertical line
in Fig. 10). The screws 13i are inserted in the holes 79h
(see Fig. 2B) in the sheet-plate frame 79 which are ex-
posed as a result of the pivoting of the paper guide 73
and the screw holes 13h (see Fig. 8) in the side-face
cover 13, and fastened. Thus, the double-sided printing
unit 70 is attached to the side-face cover 13 from the
inside thereof.

[0079] Thereafter, by means of closing the paper guide
73 as shown by the solid line in Fig. 10, and closing the
side-face cover 13 on the shaft 12, there is achieved a
state where double-sided image forming is enabled as
has hitherto been described by reference to Fig. 1.
[0080] The above image forming apparatus yields the
following working effects.

[0081] The image forming apparatus has such a con-
figuration that the double-sided printing unit 70 is detach-
ably mounted to the door cover 13 which is openably
disposed on the side face of the apparatus main body 10
from inside the door cover 13. Accordingly, the dou-
ble-sided printing unit 70 is mounted to the door cover
13 which originally forms the side face of the apparatus
main body 10.

[0082] Therefore, the transporting unit dedicated for
forming a single-sided image as well as the door cover
itself do not go to waste.

[0083] Furthermore, the double-sided printing unit 70
is mounted from inside rather than from outside of the
door cover 13. Accordingly, as compared with a case
where mounting from outside, the paper-transport path
17 used during double-sided image forming can be con-
figured to be short, whereby a double-sided image can
be formed speedily.
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[0084] The paper-transport path 16 for formation of an
image on a single side comprises only rollers R1 through
R7 disposed in the apparatus main body, and rollers R8
and R9disposed in the door cover 13, the covering mem-
ber 14 can be mounted to the door cover 13 in place of
the double-sided printing unit 70, and the covering mem-
ber 14 has no rollers for transporting paper. Accordingly,
when user has selected and mounted the double-sided
printing unit 70, only the covering member 14 goes to
waste. Further, since no roller is provided on the covering
member 14, the waste can be minimized.

[0085] Theimage forming apparatus is such animage
forming apparatus in which the manual paper feeding
unit 80 is disposed on the side face of the apparatus main
body 10, and the double-sided printing unit 70 is detach-
able from the apparatus main body 10 in a state where
the manual paper feeding unit 80 remains disposed on
the apparatus main body 10. Accordingly, when the user
has selected and mounted the double-sided printing unit
70, the manual paper feeding unit 80 is also prevented
from going to waste.

[0086] The image forming apparatus has such a con-
figuration that the manual paper feeding unit 80 is formed
at the apparatus main body 10 and the door cover 13
which is openably disposed on the side face of the ap-
paratus main body, and that the double-sided printing
unit 70 can be detachably mounted to upper portion of
the manual paper feeding unit 80 of the door cover 13.
Accordingly, the double-sided printing unit 70 is mounted
to the door cover 13 which originally forms the side face
of the apparatus main body 10.

[0087] Therefore, the transporting unit dedicated for
forming a single-sided image, which would have hitherto
go to waste, as well as the door cover itself are prevented
from being of no use. Furthermore, the manual paper
feeding unit 80 does not go to waste, as well.

[0088] Heretofore, the embodiment and the example
of the invention have been described, however, the in-
vention is not limited thereto, and can be modified in var-
ious ways within the scope of the invention as set forth
in the appended claims.

[0089] Hereinafter, a second embodiment of an image
forming apparatus according to the present invention will
be described by reference to Figs.11 to 23.

[0090] Reference to Figs. 11 and 12 will describe gen-
eral features of an image forming apparatus described
while adopting a laser beam printer (printer) 10 as an
example. Meanwhile, in Figs. 11 and 12, arrows indicate
perpendicular directions, for instance, a paper transport
tray 1092 is disposed in the lower portion of the printer
1010, and a fixing unit 1090 is disposed in the upper
portion of the printer 1010.

[0091] AsshowninFig. 12, the printer 1010 according
to an embodiment has, along a rotational direction of a
photosensitive member 1020, an electrification unit
1030, an exposure unit 1040, a development device re-
taining unit 1050, a primary transfer unit 1060, an inter-
mediate transfer unit 1070, and a cleaning unit 1075. The
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printer 1010 further has a secondary transfer unit 1080,
the fixing unit 1090, a side-face cover 1015 serving as
an example of a openable cover, a display unit 1095 and
which is formed from a liquid crystal panel, and a control
unit 1100 which controls these units, and the like, thereby
governing operations for serving as a printer.

[0092] The photosensitive member 1020 has a cylin-
drical, conductive substrate, and a photosensitive layer
formed on the peripheral surface thereof. The photosen-
sitive member 1020 can rotate about a center axis, in the
present embodiment, can rotate clockwise as indicated
by an arrow in Fig. 12.

[0093] The electrification unit 1030 is a unit for electri-
fying the photosensitive member 1020. The exposure
unit 1040 is a unit for radiating a laser beam, thereby
forming a latent image on the electrified photosensitive
member 2100. The exposure unit 1040 has a semicon-
ductor laser, a polygon mirror, an F- 6 lens, and the like.
The exposure unit 1040 radiates, on the electrified pho-
tosensitive member 1020, a laser beam having been
modulated in accordance with an image signal input from
a host computer (not shown), such as a personal com-
puter, or a word processor.

[0094] The development device retaining unit 1050 is
a device for developing a latent image formed on the
photosensitive member 1020 with use of toner, serving
as an example of toner stored in a development device,
more specifically, black (K) toner stored in a black devel-
opment device 1051, magenta (M) toner stored in a ma-
genta development device 1053, cyan (C) toner stored
in a cyan development device 1052, and yellow (Y) toner
stored in a yellow development device 1054.

[0095] The development device retaining unit 1050 ro-
tates in a state where the four development devices 1051
through 1054 are attached thereon, thereby being capa-
ble of moving positions of the four development devices
1051, 1052, 1053, and 1054. More specifically, the de-
velopment device retaining unit 1050 retains the four de-
velopment devices 1051 to 1054 by means of four at-
tachment/detachment sections 1050a, 1050b, 1050c,
and 1050d. Accordingly, the four development devices
1051 to 1054 can rotate about a rotational shaft 1050e
while maintaining relative positions among them. Every
time image formation of one page is completed, the de-
velopment device retaining unit 1050 selectively opposes
the photosensitive member 1020, thereby developing the
latentimage formed on the photosensitive member 1020
sequentially with toner stored in the respective develop-
ment devices 1051 to 1054. Meanwhile, the respective
four development devices 1051 to 1054 are detachable
in relation to the attachment/detachment sections of the
development device retaining unit 1050.

[0096] The primary transfer unit 1060 is a unit for trans-
ferring onto the intermediate transfer member 1070 mon-
ochrome toner images formed on the photosensitive
member 1020. The toner of four colors is sequentially
transferred in a superimposing manner, whereby a
full-color tonerimage is formed on the intermediate trans-
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fer member 1070. The intermediate transfer member
1070 is an endless belt formed by means of depositing
an aluminum deposition layer on the surface of a PET
film, and further forming and laminating a semi-conduc-
tive coating layer on the surface thereof. The intermedi-
ate transfer member 1070 is rotationally driven at sub-
stantially the same circumferential velocity as that of the
photosensitive member 1020. The secondary transfer
unit 1080 is a unit for transferring onto a medium, such
as paper, a film, or cloth, a monochrome toner image or
a full-color toner image formed on the intermediate trans-
fer member 1070.

[0097] The fixing unit 1090 is a device for fixing the
monochrome toner image or the full-color toner image
having been transferred onto the medium, thereby ren-
dering a permanent image. Meanwhile, a detailed con-
figuration of the fixing unit 1090 will be described later.
[0098] The cleaningunit 1075is disposed between the
primary transfer unit 1060 and the electrification unit
1030, and has a rubber cleaning blade 1076 which is in
contact with the surface of the photosensitive member
1020. The cleaning unit 1075 is a device for, after a toner
image has been transferred onto the intermediate trans-
fer member 1070 by means of the primary transfer unit
1060, scraping residual toner on the photosensitive
member 1020 with use of the cleaning blade 1076, to
thus remove the same.

[0099] As shown in Fig. 11, the side-face cover 1015
is disposed on the right side face of a printer main body
1010a. As shown in Fig. 12, the side-face cover 1015
has, at a vertically-lower portion thereof, a coupling shaft
10154, serving as an example of a coupling section, sup-
ported on the printer main body 1010a; and opens/closes
about the coupling shaft 1015a serving as a pivot. The
printer 1010 can form an image in a state where the
side-face cover 1015 is closed. Meanwhile, in a state
where the side-face cover 1015 is open, a user, or the
like, can remove a medium jammed inside the printer
1010 (a medium jammed in the vicinity of the fixing unit
1090). The side-face cover 1015 has, at a vertically-up-
per portionthereof, atab 1015b. A user, or the like, opens/
closes the side-face cover 1015 by grasping the tab
1015b.

[0100] As shown in Fig. 12, one registration roller of a
pair of registration rollers 1096 is supported on the
side-face cover 1015. In addition, a motor (not shown)
for rotating the one of the registration rollers, and a guide
plate serving as a guide during the course for feeding a
medium are disposed on the side-face cover 1015.
Meanwhile, the registration rollers 1096, the motor, and
the guide plate serve as an example set of a "medi-
um-transport mechanism."

[0101] The side-face cover 1015 of the above config-
uration can be joined to the fixing unit 1090 by way of a
firstarm 1610 and a second arm 1620. The firstarm 1610
and the second arm will be described in detail later.
[0102] As shown in Fig. 13, the control unit 1100 com-
prises a controller section 1101 and a unit-control section
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1102. An image signal and a control signal are input to
the controller section 1101. The unit-control section 1102
controls the respective units, and the like, in accordance
with an instruction on the basis of the image signal and
the control signal, thereby forming an image.

[0103] Next, operations of the printer 1010 configured
as above will be described.

[0104] First, when animage signal and a control signal
output from a host computer (not shown) are input to the
controller section 1101 of the printer 1010 by way of an
interface (I/F) 1112, the photosensitive member 1020,
the developing roller, and the intermediate transfer mem-
ber 1070 rotate under the control of the unit control sec-
tion 1102 on the basis of an instruction issued from the
controller section 1101. While being rotated, the photo-
sensitive member 1020 is sequentially electrified by the
electrification unit 1030 at an electrifying position.
[0105] The thus-electrified region on the photosensi-
tive member 1020 reaches an exposure position in the
course of rotation of the photosensitive member 1020,
and a latent image is formed on the region in accordance
with image data of a first color, e.g., yellow (Y). Mean-
while, the development device retaining unit 1050 is in a
state where the yellow development device 1054, in
which the yellow (Y) toner is stored, is at a developing
position opposing the photosensitive member 1020. The
latentimage formed on the photosensitive member 1020
reaches the developing position in the course of rotation
of the photosensitive member 1020, where development
of the image with the yellow toner by the yellow devel-
opment device 1054 is performed. As a result, a yellow
toner image is formed on the photosensitive member
1020.

[0106] The yellow toner image formed on the photo-
sensitive member 1020 reaches a primary transfer posi-
tion in the course of rotation of the photosensitive mem-
ber 1020, where the image is transferred onto the inter-
mediate transfer member 1070 by the primary transfer
unit 1060. At this time, a primary transfer voltage of the
polarity opposite the electrified polarity of the toner is
applied onto the primary transfer unit 1060. Meanwhile,
during the above processing, the photosensitive member
1020 and the intermediate transfer member 1070 are in
contact with each other, and the secondary transfer unit
1080 is separated from the intermediate transfer member
1070.

[0107] The above processing is sequentially effected
for each of the development devices of a second color,
a third color, and a fourth color, whereby toner images
of the four colors corresponding to the respective image
signals are transferred onto the intermediate transfer
member 1070 in a superimposed manner. As a result, a
full-color tonerimage is formed on the intermediate trans-
fer member 1070.

[0108] The full-color toner image formed on the inter-
mediate transfer member 1070 reaches a secondary
transfer position in the course of rotation of the interme-
diate transfer member 1070, where the image is trans-
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ferred onto a medium by the secondary transfer unit
1080. Meanwhile, the medium is transported from the
paper transport tray to the secondary transfer unit 1080
by way of a paper transporting roller 1094 and the reg-
istration rollers 1096. Meanwhile, during the course of
the transfer operation, the secondary transfer unit 1080
is pressed against the intermediate transfer member
1070, and a secondary transfer voltage is applied onto
the secondary transfer unit 1080.

[0109] The full-color toner image having been trans-
ferred onto the medium is heated and pressed by the
fixing unit 1090, thereby being fixed on the medium.
Meanwhile, after having passed the primary transfer po-
sition, toner affixed on the surface of the photosensitive
member 1020 is scraped by the cleaning blade 1076 sup-
ported on the cleaning unit 1075, whereby the photosen-
sitive member 1020 prepares for formation of the next
latent image. The thus-scraped toner is recovered in a
residual-toner-collecting section provided in the cleaning
unit 1075.

[0110] Next, the configuration of the control unit 1100
will be described by reference to Fig. 13. Fig. 13 is a block
diagram illustrating the control unit 1100. The controller
section 1101 of the controller unit 1100, which is con-
nected to the host computer by way of the interface 1112,
has an image memory 1113 for storing image signals
input from the host computer. The unit-control section
1102 is electrically connected to the respective units (the
electrification unit 1030, the exposure unit 1040, the de-
velopment device retaining unit 1050, the primary trans-
ferunit 1060, the cleaning unit 1075, the secondary trans-
fer unit 1080, the fixing unit 1090, and the display unit
1095) of an apparatus main body. The unit-control sec-
tion 1102 receives signals output from sensors provided
in the respective units, thereby controlling the respective
units on the basis of signals input from the controller sec-
tion 1101 while detecting statuses of the respective units.
Next, the fixing unit 1090 for fixing a toner image on a
medium will be described by reference to Figs. 14, 15A,
and 15B. Meanwhile, the fixing unit 1090 fixes a toner
image on a medium in the state where the pressing roller
is pressed against the fixing roller 1920. In contrast, the
pressing roller 1930 is separated from the fixing roller
1920 so that a user, or the like, can remove a medium
which is jammed in a state of being nipped between the
fixing roller 1920 and the pressing roller 1930.

[0111] Thefixing unit 1090 has a frame 1910, the fixing
roller 1920, the pressing roller 1930, pressing levers
1940a and 1940b; and a tension spring 1960.

[0112] The fixing roller 1920 heats, in a state where
the surface thereof is heated, a toner image having been
transferred onto a medium, thereby fixing the image onto
the medium. The fixing roller 1920 has a heater inside
forheating the surface of the fixing roller 1920. In addition,
as shown in Fig. 14, the fixing roller 1920 is rotatably
supported in the frame 1910 on two longitudinal ends by
way of bearings.

[0113] The pressing roller 1930 presses the toner im-

10

15

20

25

30

35

40

45

50

55

10

age having been transferred onto the medium in the state
of being pressed against the fixing roller 1920. In addition,
in the state of being pressed against the fixing roller 1920,
the pressing roller 1930 holds the medium on which the
toner image has been transferred, between the pressing
roller 1930 and the fixing roller 1920. Meanwhile, as
shown in Fig. 15A, in a case where the fixing roller 1920
and the pressing roller 1930 hold no medium therebe-
tween, the pressing roller 1930 is pressed into contact
with the fixing roller 1920. The pressing roller 1930 is
also rotatably supported in the frame 1910 on two longi-
tudinal ends by way of bearings. When the fixing roller
1920 and the pressing roller 1930 rotate in a state of
holding the medium therebetween, the medium is trans-
ported while the transferred toner image is fixed onto the
medium.

[0114] Each of the pressing levers 1940a, 1940b has
a grip section 1941. The grip section 1941 rotatably grips
the pressing roller 1930. In addition, the pressing lever
1940ais disposed on one longitudinal end, and the press-
ing lever 1940b is disposed on the other end. Each of
the pressing levers 1940a, 1940b is pivotably supported
on a frame shaft 1911 (Fig. 4) disposed on the frame
1910. More specifically, the pressing lever 1940a, 1940b
can pivot about the frame shaft 1911 in relation to the
frame 1910.

[0115] The tension spring 1960 is supported on a
spring latch 1912 on the frame 1910 at one end, and on
a spring latch 1942 on the pressing lever 1940a, 1940b
at the other end. The tension spring 1960 exerts a tensile
force so as to pull the spring latch 1942 of the pressing
lever 1940a, 1940b toward the spring latch 1912 on the
frame 1910. The pressing lever 1940a, 1940b gripping
the pressing roller 1930 is pivoted by the tensile force of
the tension spring 1960, on the frame shaft 1911 serving
as apivot. When, e.g., as shown in Fig. 15A, the pressing
lever 1940a, 1940b gripping the pressing roller 1930 is
pivoted clockwise in Fig. 15A (i.e., when the pressing
roller 1930 is pressed against the fixing roller 1920), the
pressing roller 1930 is pressed into contact with the fixing
roller 1920. Thus, the tension spring 1960 presses the
pressing roller 1930 against the fixing roller 1920.
[0116] Meanwhile, when the pressing lever 1940a,
1940b gripping the pressing roller 1930 are pivoted coun-
terclockwise in Fig. 15A (i.e., when the pressure exerted
on the pressing roller 1930 by the tension spring 1960 is
released) by pressure-releasing sections (described lat-
er) of the first arm 1610 and the second arm 1620, the
pressing roller 1930 is separated from the fixing roller
1920 as shown in Fig. 15B.

[0117] The fixing unit 1090 of the above configuration
fixes the toner image on the medium, which is nipped
between the fixing roller 1920 and the pressing roller
1930 on which pressure is exerted by the tension spring
1960 in a state where the side-face cover 15 is closed.
[0118] Next, the connecting member will be described.
The connecting member is connected to the side-face
cover 1015 and the fixing unit 1090, and operates in as-
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sociation with an opening/closing motion of the side-face
cover 1015. The connecting member presses the press-
ing roller 1930 against the fixing roller 1920 at the time
the side-face cover 1015 is closed, and separates the
pressing roller 1930 from the fixing roller 1920 at the time
the side-face cover 1015 is opened. In the present em-
bodiment, the printer 1010 has, as the connecting mem-
ber, the first arm 1610 and the second arm 1620. The
first arm 1610 is disposed in the front right portion (see
Fig. 11) of the printer 1010, and the second arm 1620 is
disposed in the rear right portion (see Fig. 11) of the print-
er 1010. Meanwhile, the first arm 1610 and the second
arm 1620 differ in configuration and operations. Accord-
ingly, hereinbelow, the configuration and operations of
the first arm 1610 and those of the second arm 1620 will
be described.

[0119] The configuration of the first arm 1610 will be
described by reference to Figs. 16to 18. Meanwhile, Figs.
16 to 18 are diagrams as viewed from the front of the
printer 1010 (see Fig. 11).

[0120] The first arm 1610 transmits to the pressing le-
ver 1940a of the fixing unit 1090 a force that acts on the
side-face cover 1015. The first arm 1610 has a fixed
member 1611 fixed on a frame (not shown) of the printer
main body 1010a, a first lever abutting member 1612, a
lever-side member 1613, a cover-side member 1614,
and a first sliding member 1615.

[0121] The first lever abutting member 1612 is sup-
ported pivotably about a shaft A 1612a, in relation to the
fixed member 1611 fixed on the frame (not shown) of the
printer main body 1010a. A first lever abutting section
1612b, which can be brought into contact with the pres-
sure lever 19403, is disposed at one end of the first lever
abutting member 1612. In addition, a cam 1612c is
formed at the other end of the first lever abutting member
1612.

[0122] The lever-side member 1613 is pivotably sup-
ported on a shaft B 1613a fixed on the frame (not shown)
of the printer main body 1010a. A cam abutting section
1613b, which is to be brought into contact with the cam
1612c, is disposed atthe other end of the lever-side mem-
ber 1613. A cam abutting section 1613c formed from a
flat face is disposed at the other end of the lever-side
member 1613.

[0123] The door cover-side member 1614 is pivotably
supported on a shaft C 1614a fixed on the frame (not
shown) of the printer main body 1010a. A cam 1614b
formed from a roller is disposed at one end of the door
cover-side member 1614. The cam 1614b is in contact
with the cam abutting section 1613b of the lever-side
member 1613. In addition, a first slideway section 1614c
is disposed at the other end of the door cover-side mem-
ber 1614.

[0124] The first sliding member 1615 slides on the first
slideway section 1614c. The first sliding member 1615
is restricted in its motion by the first slideway section
1614c so as to slide only in a predetermined direction
(hereinafter called a "sliding direction") in relation to the
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first slideway section 1614c. Therefore, upon receipt of
an external force parallel to the sliding direction, the first
sliding member 1615 slides on the first slideway section
1614c. Meanwhile, upon receipt of an external force or-
thogonal to the sliding direction, the first sliding member
1615 does not slide in relation to the first slideway section
1614c, and transmits the external force to the first slide-
way section 1614c. In addition, the first sliding member
1615 is pivotably connected to a shaft D 1615a supported
on the side-face cover 1015. Meanwhile, each of the first
sliding member 1615 and the first slideway section 1614c
is made of a metal.

[0125] Of the first arm 1610 is formed by means of
connecting a plurality of linkages, more specifically, the
first lever abutting member 1612, the lever-side member
1613, and the door cover-side member 1614. In addition,
as described above, each of the linkages, more specifi-
cally, each of the first lever abutting member 1612, the
lever-side member 1613, and the door cover-side mem-
ber 1614 can pivot when the side-face cover 1015 opens/
closes. Meanwhile, since each of the shafts A 1612a, B
1613a, and C 1614a is fixed onto the printer main body
1010a, the shafts do not move when the side-face cover
1015 opens/closes. In contrast, the shaft D 1615a, which
is supported on the side-face cover 1015, moves along
with opening/closing of the side-face cover 1015.
[0126] When a user, or the like, opens the side-face
cover 1015 to remove a medium jammed in the printer
1010, first, the first arm 1610 releases the pressure ex-
erted on the pressing roller 1930 by the tension spring
1960 in association with the opening motion of the
side-face cover 1015. After the pressure exerted on the
pressing roller 1930 by the tension spring 1960 has been
released, the first sliding member 1615 slides the first
slideway section 1614c in association with the opening
motion of the side-face cover 1015. Hereinbelow, oper-
ations the first arm 1610 at the time when the side-face
cover 1015 is opened will be described by reference to
Figs. 16 to 18.

[0127] As shown in Fig. 16, in the state where the
side-face cover 1015 is closed, the first arm 1610 (i.e.,
thefirstlever abutting member 1612, the lever-side mem-
ber 1613, the door cover-side member 1614, and the first
sliding member 1615) is folded so as to be compact in
size. Under such a condition, the first lever abutting sec-
tion 1612b of the first lever abutting member 1612 is not
in contact with the pressing lever 1940a (even when the
abutting occurs, only to a slight extent). Therefore, the
spring latch 1940 of the pressing lever 1940a gripping
the pressing roller 1930 is pulled by the tension spring
1960 toward the spring latch 1912 on the frame 1910.
Thus, as shown in Fig. 16, the pressing roller 1930 is
pressed into contact against the fixing roller 1920 by the
tensile force of the tension spring 1960.

[0128] When a user, or the like, standing by the right
side face (see Fig. 11) of the printer 1010 pulls the tab
1015b of the closed side-face cover 1015, the side-face
cover 1015 pivots about the coupling shaft 1015a. Along
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with clockwise rotation (in a direction indicated by the
arrow in Fig. 16) of the side-face cover 1015, the shaft
D 1615a supported on the side-face cover 1015 pivots
about the coupling shaft 1015a.

[0129] A direction along which the shaft D 1615a
moves is adirection orthogonal to a virtual line connecting
the coupling shaft 1015a and the shaft D 1615a, which
is a direction indicated by an arrow N in Fig. 16. More
specifically, when the side-face cover 1015 starts to open
from a closed state, the first sliding member 1615 re-
ceives an external force N indicated in Fig. 16 from the
side-face cover 1015, by way of the shaft D 1615a.
[0130] Here, as shown in Fig. 16, of the external force
N, a force component parallel to the sliding direction is
designated N1, and another force component orthogonal
to the sliding direction is designated N2. The force N1
corresponds to a force in a direction for causing the first
sliding member 1615 to slide on the first-slideway section
1614c. In contrast, the force N2 is a force in a direction
along which the first-slideway section 1614c restricts the
motion of the first sliding member 1615. Accordingly, the
force N2 corresponds to a force in a direction along which
the first sliding member 1615 can transmit the force to
the first-slideway section 1614c.

[0131] As shownin Fig. 16, the respective constituent
elements (i.e., the coupling shaft 1015a, the shaft D
1615a, the first sliding member 1615, and the first slide-
way section 1614c) are arranged so that, in a state where
the side-face cover 1015 is closed, the virtual line con-
necting the coupling shaft 1015a and the shaft D 1615a
becomes substantially parallel to the sliding direction.
Consequently, the direction in which the external force
N acts on the first sliding member 1615 is a direction
substantially orthogonal to the sliding direction. Accord-
ingly, the greater portion of the external force N is the
force N2, and the force N1 is significantly small as com-
pared with the force N2. More specifically, upon receipt
of an external force N in a state where the side-face cover
1015 starts to open, the first sliding member 1615 hardly
slides on the first slideway section 1614c, and transmits
the external force to the first slideway section 1614c.
[0132] The door cover-side member 1614 having the
first slideway section 1614c s pivotably supported on the
shaft C 1614a. As aresult, when the first slideway section
1614creceives the force N2 from the first sliding member
1615, the force acts as a force for pivoting the door cov-
er-side member 1614 counterclockwise in Fig. 16 about
the shaft C 1614a. When the door cover-side member
1614 receives the counterclockwise-pivotal force, this
force is transmitted to the lever-side member 1613 by
way of the cam 1614b.

[0133] The lever-side member 1613 receives the force
from the cam 1614b of the door cover-side member 1614
with the cam abutting section 1613c formed from a flat
face. As a result, the lever-side member 1613 receives
from the door cover-side cover 1614 a force orthogonal
to the flat face of the cam abutting section 1613c. Mean-
while, the lever-side member 1613 is pivotably supported
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on the shaft B 1613a. Accordingly, the force that the le-
ver-side member 1613 has received from the door cov-
er-side member 1614 acts as a force for pivoting the le-
ver-side member 1613 clockwise in Fig. 16 about the
shaft B 1613a. When the lever-side member 1613 re-
ceives the clockwise-pivotal force, this force is transmit-
ted to the first lever abutting member 1612 by way of the
cam 1612c.

[0134] The first lever abutting member 1612 is pivota-
bly supported on the shaft A 1612a. Accordingly, upon
receipt of the force from the lever-side member 1613, the
first lever abutting member 1612 pivots clockwise in Fig.
16.

[0135] As can be comprehended from the above de-
scriptions, when a user opens the closed side-face cover
1015, in association with the motion of the side-face cover
1015, the door cover-side member 1614 piovots coun-
terclockwise in Fig. 16, and the first lever abutting mem-
ber 1612 piovots clockwise. Subsequently, immediately
after the side-face cover 1015 starts to open, the first
lever abutting section 1612b of the first lever abutting
member 1612 comes into contact with the pressing lever
1940a.

[0136] The pressing lever 1940a receives a clock-
wise-pivotal force, which is a direction opposite that in-
dicated by the arrow in Fig. 16, by a tensile force of the
tension spring 1960. This force acts as a force for pivoting
the door cover-side member 1614 clockwise, which is a
direction opposite that indicated by the arrow in Fig. 16,
by way of the first lever abutting member 1612 and the
lever-side member 1613. The force for pivoting the door
cover-side member 1614 clockwise is transmitted to the
shaft D 1615a supported on the side-face cover 1015 by
way of the first sliding member 1615.

[0137] The force received by the side-face cover 1015
by way of the first sliding member 1615 is a force in a
direction orthogonal to the sliding direction of the first
sliding member 1615. Meanwhile, when the side-face
cover 1015 starts to open, the virtual line connecting the
coupling shaft 1015a and the shaft D 1615a is substan-
tially parallel to the sliding direction. Therefore, the force
received by the side-face cover 1015 by way of the first
sliding member 1615 is a force for pivoting the side-face
cover 1015 about the coupling shaft 1015a.

[0138] More specifically, after first lever abutting sec-
tion 1612b has come into contact with the pressing lever
1940a, the tensile force of the tension spring 1960 is
transmitted to the side-face cover 1015. Meanwhile,
when the side-face cover 1015 starts to open, the tensile
force of the tension spring 1960 acts on the side-face
cover 1015 as a force in a direction that closes the
side-face cover 1015.

[0139] Accordingly, when the user further opens the
side-face cover 1015 after the first lever abutting section
1612b has come into contact with the pressing lever
1940a, the user receives, against the direction that opens
the side-face cover 1015, a resistance exerted by the
tensile force of the tension spring 1960. In addition, an
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own weight G of the side face cover 1015 acts in the
direction that opens the side-face cover 1015. However,
in a state where the side-face cover 1015 is open narrow,
an action force exerted by the own weight G of the
side-face cover 1015 is small. Accordingly, even when
the user releases his/her hand from the side-face cover
1015 at this time, the side-face cover 1015 does not burst
open.

[0140] When the side-face cover 1015 is opened fur-
ther against the tensile force of the tension spring 1960,
the force with which the first lever abutting section 1612b
presses the pressing lever 1940a exceeds the tensile
force of the tension spring 1960, whereby the pressing
lever 1940a pivots counterclockwise (the direction indi-
cated by the arrow in Fig. 16) about the frame shaft 1911.
When the pressing lever 1940a gripping the pressing roll-
er 1930 has pivoted to assume a state indicated in Fig.
17, the pressing roller 1930 is separated from the fixing
roller 1920. More specifically, the pressure exerted on
the pressing roller 1930 by the tension spring 1960 is
released.

[0141] Meanwhile, in the duration between the time
when the first lever abutting section 1612a has made
contact with the pressing lever 1940a and the time when
the pressure exerted on the pressing roller 1930 by the
tension spring 1960 is released, the first sliding member
1615 hardly slides on the first slideway section 1614c.
Therefore, upon opening of the side-face cover 1015, the
user receives the resistance exerted by the tensile force
of the tension spring 1960, however, the user is saved
from receiving a resistance produced by sliding of the
first sliding member 615.

[0142] Meanwhile, when the side-face cover 1015
starts to open, the virtual line connecting the coupling
shaft 1015a and the shaft D 1615a is substantially parallel
to the sliding direction. However, when the side-face cov-
er 1015 is opened, in association with the motion of the
side-face cover 1015, the door cover-side member 1614
pivots, thereby changing a relative position between the
door cover-side member 1614 and the coupling shaft
1015a. As a result, when the pressure exerted on the
pressing roller 1930 by the tension spring 1960 has been
released, as shown in Fig. 17, the sliding direction is no
longer parallel to the virtual line connecting the coupling
shaft 1015a and the shaft D 1615a.

[0143] AsshowninFig. 17, in a state where the sliding
direction intersects with the virtual line connecting the
coupling shaft 1015a and the shaft D 1615a at a large
angle, in contrast to the state shown in Fig. 16, the force
that pivots the door cover-side member 1614 clockwise
is hardly exerted on the side-face cover 1015 as the force
in the direction that closes the side-face cover 1015. The
reason therefor is that the force received by the side-face
cover 1015 by way of the first sliding member 1615 is a
force in the direction orthogonal to the sliding direction
of the first sliding member 1615, and of the force, the
component in the direction parallel to the virtual line con-
necting the coupling shaft 1015a and the shaft D 1615a
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does not act on the side-face cover 1015 as the force in
the direction that closes the side-face cover 1015. Ac-
cordingly, after the pressure exerted on the pressing roll-
er 1930 by the tension spring 1960 has been released,
the tensile force of the tension spring 1960 is hardly ex-
erted as the force in the direction that closes the side-face
cover 1015.

[0144] Meanwhile, when the pressure exerted on the
pressing roller by the tension spring 1960 has been re-
leased, since the side-face cover 1015 is open wider as
compared with the time when the side-face cover 1015
starts to open, the own weight G of the side-face cover
1015 acts strongly in the direction that opens the
side-face cover 1015. The effect by the own weight G of
the side-face cover 1015 increases as the side-face cov-
er 1015 opens wider.

[0145] Therefore, after the pressure exerted on the
pressing roller by the tension spring 1960 has been re-
leased, there arises a necessity for any resistance which
acts against the opening motion of the side-face cover
1015 in place of the tensile force of the tension spring
1960. In the present embodiment, a frictional force pro-
duced by sliding of the first sliding member 1615 in rela-
tion to the first slideway section 1614c serves as the re-
sistance against the opening motion of the side-face cov-
er 1015.

[0146] When the pressure exerted onthe pressingroll-
er by the tension spring 1960 has been released, the first
sliding member 1615 receives the external force N indi-
cated in Fig. 17 from the side-face cover 1015 by way of
the shaft D 1615a. In relation to this, as shown in Fig. 17,
of the external force N, a force component parallel to the
sliding direction is set to N1, and another force compo-
nent orthogonal to the sliding direction is set to N2.
[0147] Afterthe pressure exerted on the pressing roller
1930 by the tension spring 1960 has been released, as
compared with the time when the side-face cover 1015
starts to open (see Fig. 16), the force component N1 par-
allel to the sliding direction is increased and the force
component N2 orthogonal to the sliding direction is de-
creased (see Fig. 17). This indicates that, in a state where
the side-face cover 1015is open, the force in the direction
that opens the side-face cover 1015 acts as a force for
causing the first sliding member 1615 to slide on the first
slideway section 614c, and hardly acts as a force that
pivots the door cover-side member 1614.

[0148] Therefore, during the course of the side-face
cover 1015 being opened from the state shown in Fig.
17 to the state shown in Fig. 18, the first sliding member
1615 slides on the first slideway section 1614c in asso-
ciation with the opening motion of the side-face cover
1015. Meanwhile, the resistance exerted by the frictional
force produced by sliding of the first sliding member 615
acts on the side-face cover 1015 by way of the shaft D
1615a. Put another way, by way of the shaft D 16153,
the side-face cover 1015 receives the resistance in the
sliding direction exerted by the frictional force produced
by sliding of the first sliding member 1615.
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[0149] Inthestate wheretheslidingdirectionintersects
with the virtual line connecting the coupling shaft 1015a
and the shaft D 1615a at a large angle (see Figs. 17 and
18), the force exerted on the shaft D 1615a in the sliding
direction acts as a resistance against the opening motion
of the side-face cover 1015. Accordingly, even when the
user releases his/her hand from the side-face cover 1015
after the pressure exerted on the pressing roller 1930 by
the tension spring 1960 has been released, the first slid-
ing member 1615 slides slowly. Thus, the side-face cover
1015 does not burst open.

[0150] The configuration of the second arm 1620 will
be described by reference to Figs. 19 to 21. Meanwhile,
Figs. 19 to 21 are diagrams as viewed from the rear (see
Fig. 11) of the printer 1010.

[0151] The second arm 1620 transmits a force exerted
on the side-face cover 1015 to the pressing lever 1940b
of the fixing unit 1090. The second arm 1620 has a fixed
member 1621 fixed on the frame (not shown) of the print-
er main body 1010a, a second lever abutting member
1622, an intermediate member 1623, and a second slid-
ing member 1624 which serves as a sliding section.
[0152] The second lever abutting member 1622 is piv-
otably supported about a shaft F 1622a in relation to the
fixed member 1621 fixed on the frame (not shown) of the
printer main body 1010a. A second lever abutting section
1622b, which can be brought into contact with the pres-
sure lever 1940b, is disposed at one end of the second
lever abutting member 1622. In addition, the second lever
abutting member 1622 is pivotably coupled to a shaft G
1623a at the other end.

[0153] The intermediate member 1623 is coupled, at
one end thereof, to the shaft G 1623a, which is coupled
to the second lever abutting member 1622. As a result,
the intermediate member 1623 can pivot about the shaft
G 1623a in relation to the second lever abutting member
1622. In addition, a second slideway section 1623b (see
Fig. 21) is disposed at the other end of the intermediate
member 1623.

[0154] The second sliding member 1624 slides on the
second slideway section 623b. The second sliding mem-
ber 1624 is restricted in its motion by the second slideway
section 1623b so as to slide only in a predetermined di-
rection (hereinafter called a"sliding direction") on the sec-
ond slideway section 1623b. However, a force in the slid-
ing direction can be transmitted between the second slid-
ingmember 1624 and the second slideway section 1623b
in the form of a static frictional force that acts between
the second sliding member 1624 and the second slide-
way section 1623b. In addition, the second sliding mem-
ber 1624 is pivotably coupled to a shaft H 1624a sup-
ported on the side-face cover 1015. Meanwhile, each of
the second sliding member 1624 and the second slide-
way section 1623b is made of a metal.

[0155] Of the second arm 1620 is formed by means of
coupling a plurality of linkages, more specifically, the sec-
ond lever abutting member 1622 and the intermediate
member 1623. In addition, as described above, each of
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the linkages, more specifically, the second lever abutting
member 1622 and the intermediate member 1623, can
pivot when the side-face cover 1015 opens/closes.
[0156] Meanwhile, the shaft F 1622a, which is fixed
onto the printer main body 1010a, does not move at the
time the side-face cover 1015 opens/closes. In contrast,
the shaft H 1624a, which is supported on the side-face
cover 1015, moves along with opening/closing of the
side-face cover 1015. In addition, the shaft G 1624a,
which is not fixed, can move along with opening/closing
of the side-face cover 1015.

[0157] When a user, or the like, opens the side-face
cover 1015 so as to remove a medium jammed in the
printer 1010, first, the second arm 1620 releases the
pressure exerted on the pressing roller 1930 by the ten-
sion spring 1960 in association with the opening motion
of the side-face cover 1015. After the pressure exerted
on the pressing roller 1930 by the tension spring 1960
has been released, the second sliding member 1624
slides on the second slideway section 1623b in associ-
ation with the opening motion of the side-face cover 1015.
Hereinbelow, operations the second arm 1620 at the time
the side-face cover 1015 is opened will be described by
reference to Figs. 19 to 21.

[0158] As shown in Fig. 19, in the state where the
side-face cover 1015 is closed, the second arm 1620
(i.e., the second lever abutting member 1622, the inter-
mediate member 1623, and the second sliding member
1624) is folded so as to be compact in size. Under such
a condition, the second lever abutting section 1622b of
the second lever abutting member 1622 is not in contact
with the pressing lever 1940b (even when the abutting
occurs, only to a slight extent). Therefore, the spring latch
1942 of the pressing lever 1940b gripping the pressing
roller 1930 is pulled by the tension spring 1960 toward
the spring latch 1912 on the frame 1910. Thus, as shown
in Fig. 19, the pressing roller 1930 is pressed into contact
against the fixing roller 1920 by the tensile force of the
tension spring 1960.

[0159] When a user, or the like, standing by the right
side face (see Fig. 11) of the printer 1010 pulls the tab
1015b of the closed side-face cover 1015, the side-face
cover 1015 pivots about the coupling shaft 1015a. Along
with counterclockwise rotation (in a direction indicated
by the arrow in Fig. 19) of the side-face cover 1015, the
shaft H 1624a supported on the side-face cover 1015
pivots about the coupling shaft 1015a.

[0160] Along with the motion of the shaft H 1624a, the
second sliding member 1624 coupled to the shaft H
1624a moves. Along with the motion of the second sliding
member 1624, the intermediate member 1623 moves.
At this time, the second lever abutting member 1622 re-
ceives a force in the sliding direction from the intermedi-
ate member 1623 by way of the shaft G 1623a, thereby
pivoting counterclockwise in Fig. 19 about the shaft F
1622a. Subsequently, immediately after the side-face
cover 1015 starts to open, the second lever abutting sec-
tion 1622b of the second lever abutting member 1622
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comes into contact with the pressing lever 1940b.
[0161] When the second lever abutting section 1622b
of the second lever abutting member 1622 comes into
contactwith the pressing lever 1940b, the side-face cover
1015 receives a force in the sliding direction on the shaft
H 1624a exerted by the tensile force of the tension spring
1960 (the static frictional force that acts between the sec-
ond sliding member 1624 and the second slideway sec-
tion 1623b is larger than this force). Accordingly, the ten-
sile force of the tension spring acts on the side-face cover
1015 as a force in the direction that closes the side-face
cover 1015.

[0162] Therefore, when the user further opens the
side-face cover 1015 after the second lever abutting sec-
tion 1622b has been brought into contact with the press-
ing lever 1940b, the user receives, against the direction
that opens the side-face cover 1015, aresistance exerted
by the tensile force of the tension spring 1960. In addition,
an own weight G of the side face cover 1015 acts in the
direction that opens the side-face cover 1015. However,
in a state where the side-face cover 1015 is open narrow,
an action force exerted by the own weight G of the
side-face cover 1015 is small. Accordingly, even when
the user releases his/her hand from the side-face cover
1015 at this time, the side-face cover 1015 does not burst
open.

[0163] When the side-face cover 1015 is further
opened against the tensile force of the tension spring
1960, the force with which the second lever abutting sec-
tion 1622b presses the pressing lever 1940b exceeds
the tensile force of the tension spring 1960, whereby the
pressing lever 1940b pivots clockwise (the direction in-
dicated by the arrow in Fig. 19) about the frame shaft
1911. When the pressing lever 1940b gripping the press-
ing roller 1930 has pivoted to assume a state indicated
in Fig. 20, the pressing roller 1930 is separated from the
fixing roller 1920. More specifically, the pressure exerted
on the pressing roller 1930 by the tension spring 1960 is
released.

[0164] Meanwhile, in the duration between the time
the second lever abutting section 1622b has made con-
tact with the pressing lever 1940b and the time the pres-
sure exerted on the pressing roller 1930 by the tension
spring 1960 is released, the second sliding member 1624
hardly slides on the second slideway section 1623b.
[0165] When the side-face cover 1015 is further
opened after the pressure exerted on the pressing roller
1930 by the tension spring 1960 has been released, the
force that acts between the second sliding member 1624
and the second slideway section 1623b exceeds the stat-
ic frictional force. Accordingly, the second sliding mem-
ber 1624 slides on the second slideway section 1623b.
At this time, a dynamic frictional force acts between the
second sliding member 1624 and the second slideway
section 1623b. In the present embodiment, this dynamic
frictional force serves as the resistance against the open-
ing motion of the side-face cover 1015.

[0166] Therefore, during the course of the side-face
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cover 1015 being opened from the state shown in Fig.
20 to the state shown in Fig. 21, the second sliding mem-
ber 1624 slides on the second slideway section 1623b
in association with the opening motion of the side-face
cover 1015. Meanwhile, the resistance exerted by the
dynamic frictional force produced by sliding of the second
sliding member 1624 acts on the side-face cover 1015
by way of the shaft H 1624a. Put another way, by way of
the shaft H 1624a, the side-face cover 1015 receives the
resistance exerted by the frictional force produced by
sliding of the second sliding member 1624 in the sliding
direction.

[0167] Inthe state where the sliding direction intersects
with the virtual line connecting the coupling shaft 1015a
and the shaft H 1624a at a large angle (see Figs. 20 and
21), the force exerted on the shaft H 1624a in the sliding
direction acts as a resistance against the opening motion
of the side-face cover 1015. Accordingly, even when the
user releases his/her hand from the side-face cover 1015
after the pressure exerted on the pressing roller 1930 by
the tension spring 1960 has been released, the second
sliding member 1624 slides slowly. Thus, the side-face
cover 1015 does not burst open.

[0168] Meanwhile, in the above descriptions, the op-
erations of the first arm 1610 and those of the second
arm 1620 have been explained separately. However,
when the side-face cover 1015 opens, the firstarm 1610
and the second arm 1620 start their operations at the
same timing.

[0169] As described above, the connecting member
for coupling the side-face cover 1015 and the fixing unit
1090 has the pressure-releasing section and the sliding
section. By virtue of the configuration, there can be real-
ized the printer 1010 offering facilitated removal of a
jammed medium by a user, or the like, as well as sup-
pression of an impact imparted on the printer 1010 at the
time when the side-face cover 1015 is opened. Herein-
below, detailed descriptions will be provided.

[0170] Inthe printer 1010, the pressure exerted on the
pressing roller 1930 by the tension spring 1960 is desir-
ably released before the side-face cover 1015 becomes
fully opened. The reason therefor is that a user, or the
like, sometimes attempts to remove a jammed medium
in a half-open state before the side-face cover 1015 be-
comes fully opened.

[0171] Meanwhile, when the connecting member re-
leases the pressure on the pressing roller 1930 exerted
by the tension spring 1960, the pressing force of the ten-
sion spring 1960 serves as a resistance. Thus, a resist-
ance is exerted against a direction that opens the
side-face cover 1015, thereby preventing the side-face
cover 1015 from bursting open. However, when the pres-
sure is released before the side-face cover 1015 is fully
opened, the resistance against the opening motion of the
side-face cover 1015 acts no more after release of the
pressure. Consequently, in some cases the side-face
cover 1015 bursts open. When the side-face cover 1015
bursts open, an impact imparted on the printer 1010 is
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increased, which may adversely affect other compo-
nents, or the like. Therefore, the impact imparted on the
printer 1010 at the time the door cover is opened is de-
sirably suppressed.

[0172] Accordingly, in the present embodiment, the
connecting member (e.g., the first arm 1610) has the
pressure releasing section (for the firstarm 1610, the first
lever abutting member 1612, the lever side member
1613, and the door cover side member 1614) for releas-
ing the pressure exerted by the tension spring 1960 on
the pressing roller 1930 in association with the opening
motion of the side-face cover 1015, and the sliding sec-
tion (for the first arm 1610, the first sliding member 1615)
which slides on the pressure releasing section in asso-
ciation with the opening motion of the side-face cover
1015 after the pressure against the pressing roller 1930
has been released (see Fig. 18). Hereinbelow, the spe-
cific descriptions will be provided by reference to the first
arm 1610.

[0173] In the present embodiment, before the
side-face cover 1015 becomes fully opened (i.e., before
a medium jammed in the printer 1010 is removed), the
pressure releasing member (the first lever abutting mem-
ber 1612, the lever-side member 1613, and the door cov-
er-side member 1614) releases the pressure exerted on
the pressing roller 1930 by the tension spring 1960 in
association with the opening motion of the side-face cov-
er 1015. When the pressure exerted on the pressing roller
1930 by the tension spring 1960 is released as described
above, the medium can be removed even when the
side-face cover 1015 is half open. Accordingly, there can
be realized the printer 1010 that offers facilitated removal
of a jammed medium by a user, or the like.

[0174] In addition, when the first sliding member 1615
slides on the first slideway section 1614c in association
with the opening motion of the side-face cover 1015 after
the pressure exerted on the pressingroller 1930 has been
released, a friction stemming from sliding of the sliding
section acts on the side-face cover 1015. This force
serves as the resistance against the opening motion of
the side-face cover 1015. As a result, after the pressure
exerted on the pressing roller 1930 has been released,
the sliding section slides slowly. Thus, the side-face cov-
er 1015 does not burst open, thereby suppressing the
impact imparted on the printer 1010.

[0175] As described above, when the connecting
member has the pressure releasing section and the slid-
ing section, there can be realized the printer 1010 offering
facilitated removal of ajammed medium by a user, or the
like, as well as suppression of an impact imparted on the
printer 1010 at the time the side-face cover 1015 is
opened.

[0176] Theimage forming apparatus, and the like, ac-
cording to the present invention has hitherto been de-
scribed by reference to the embodiment. However, the
above-described embodiment of the invention aims at
facilitating understanding of the invention, and should not
be construed as limiting the range of the invention. As a
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matter of course, the invention can be changed and mod-
ified without departing from the scope of the invention,
and equivalents thereof are included in the invention.
[0177] Inthe above embodiment, the following config-
uration has been employed. Namely, the printer 1010
(the image forming apparatus) has the openable
side-face cover 1015 (the door cover), the fixing unit
1090, and the connecting member (e.g., the first arm
1610) for coupling the side-face cover 1015 and the fixing
unit 1090. The fixing unit 1090 has the fixing roller 1920
and the pressing roller 1930, which can hold a medium
therebetween, and the tension spring 1960 for pressing
the pressing roller 1930 against the fixing roller 1920. In
a state where the side-face cover 1015 is closed, a toner
image on the medium is held between the fixing roller
1920 and the pressing roller 1930, which is pressed by
the tension spring 1960. The connecting member has
the pressurereleasing section (e.g., forthe firstarm 1610,
the first lever abutting member 1612, the le-
ver-side-member 1613, and the door cover-side member
1614) for releasing the pressure exerted by the tension
spring 1960 in association with the opening motion of the
side-face cover 1015, and the sliding section (e.g., for
the first arm 1610, the first sliding member 1615) which
slides in relation to the pressure-releasing section in as-
sociation with the opening motion of the side-face cover
1015 after the pressure has been released.

[0178] Meanwhile, in the above embodiment, an ex-
ample where the image forming apparatus is a full-color
laser beam printer of an intermediate-transfer type has
been described. However, the invention can be applied
to image forming apparatuses of various kinds, such as
a full-color laser beam printer of a type other than the
intermediate-transfer type, a monochrome laser beam
printer, a copier, or a facsimile.

[0179] Meanwhile, the above embodiment has been
described while taking the image forming apparatus pro-
vided with rotary-type development devices as an exam-
ple, however, the invention is not limited thereto. The
invention can also be applied to, e.g., an image forming
apparatus provided with a tandem-type development de-
vice.

[0180] Meanwhile, in the above embodiment, there
has been described an example where the photosensi-
tive member, which is as an image carrier, is configured
such that a photosensitive layeris provide on a peripheral
surface of a cylindrical, conductive substrate, however,
the invention is not limited thereto. For instance, the pho-
tosensitive member may be, e.g., a so-called photosen-
sitive belt which is configured by means of forming a pho-
tosensitive layer on the surface of a belt-shaped conduc-
tive substrate.

[0181] Meanwhile, the above embodiment has been
described on an assumption that the fixing roller 1920
heats the toner image on the medium. However, another
configuration in which the fixing roller 1920 does not heat
the toner image may be adopted. In this case, the toner
image on the medium is fixed by the pressure between
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the fixing roller 1920 and the pressing roller 1930. How-
ever, when the fixing roller 1920 heats the toner image,
fixation of the toner image can be effected immediately.
Therefore, the embodiment is more desirable.

[0182] Furthermore, in the embodiment, as shown in
Fig. 15A, each of the fixing roller 1920 and the pressing
roller 1930 is a rotatable roller, however, the invention is
not limited thereto. For instance, there can be adopted
such a configuration that at least one of the fixing roller
1920 and the pressing roller 1930 is a rotatable belt.
[0183] However, in a case where the fixing roller 1920
and the pressing roller 1930 are the rotatable rollers, the
pressing force exerted on the pressing roller 1930 by the
tension spring 1960 is desirably set to a large value so
as to enhance a fixing force. Meanwhile, when the press-
ing force is large, the need for releasing the pressure
exerted on the pressing roller 1930 by the tension spring
1960 for removal of a medium jammed in the printer 1010
furtherincreases. Accordingly, when the printer 1010 has
the above-described pressure releasing section, there is
yielded the effect of realizing the printer 1010 from which
a user, or the like, can easily remove a jammed medium.
Therefore, the embodiment is more preferable.

[0184] Furthermore, as shown in Fig. 15A, the embod-
iment has been described that the tension spring 1960
is a spring member. However, the invention is not limited
thereto.

[0185] However, when the tension spring 1960 is a
spring member, the pressing force can be adjusted eas-
ily. Therefore, the tension spring 1960 can press the
pressing roller 1930 with an appropriate pressing force.
Therefore, the embodiment is more preferable.

[0186] Inthe embodiment, an example where the ten-
sion spring 1960 is employed. However, the invention is

not limited thereto, and, e.g., a compression spring may
be employed.
[0187] Furthermore, as shown in Figs. 16 and 19, in

the embodiment, the pressure releasing section is
formed by means of coupling a plurality of linkages (for
the first arm 1610, the first lever abutting member 1612,
the lever-side member 1613, and the door cover-side
member 1614; for the second arm 1620, the second lever
abutting member 1622 and the intermediate member
1623), and each of the linkages can pivot. However, the
invention is not limited thereto. For instance, the pressure
releasing section may be formed from a single member.
[0188] Furthermore, as shown in Figs. 16 and 19, in
the embodiment, the sliding section (for the first arm
1610, the first sliding member 1615; and for the second
arm 1620, the second sliding member 1624) is made of
a metal, however, the invention is not limited thereto. For
instance, the sliding section may be made of a resin.

[0189] However, when the sliding section is made of
a metal, as compared with the case where the sliding
section is made of aresin, a friction stemming from sliding
of the sliding section is increased. As a result, a braking
effect produced at the time when the side-face cover
1015 is opened is exerted more remarkably. Therefore,

10

15

20

25

30

35

40

45

50

55

17

32

when the sliding section is made of a metal, the impact
imparted on the image forming apparatus at the time the
side-face cover 1015 is opened can be suppressed more
effectively. Therefore, the embodiment is more prefera-
ble.

[0190] Furthermore, as shown in Figs. 16 and 19, in
the embodiment, the number of the connecting members
(the first arm 1610 and the second arm 1620) is two,
however, the invention is not limited thereto. For in-
stance, the number of the connecting member may be
one.

[0191] However, when the number of the connecting
members is two, as compared with the case where the
number of the connecting member is one, the side-face
cover 1015 can be supported more stably. Consequently,
the impact imparted to the image forming apparatus
when the side-face cover 1015 is opened can be sup-
pressed more effectively. Therefore, the embodiment is
more preferable.

[0192] Furthermore, as shown in Fig. 12 in the embod-
iment, the side-face cover 1015 has the medium-trans-
port mechanism (the registration rollers 1096, the motor,
and the guide plate) for transporing a medium. However,
the invention is not limited thereto. For instance, it may
be the case that the side-face cover 1015 does not have
the medium-transporting mechanism.

[0193] However, when the side-face cover 1015 has
the medium-transporting mechanism, the side-face cov-
er 1015 is increased in its own weight G (see Fig. 17,
and the like). Since the thus-increased own weight G acts
in the direction that opens the side-face cover 1015, the
possibility that the side-face cover 1015 burst opens with
higher momentum increases. Therefore, when the
side-face cover 1015 has the medium-transporting
mechanism, the effect of suppressing the impact impart-
ed on the printer 1010 when the side-face cover 1015 is
opened can be exerted more effectively. Therefore, the
embodiment is more preferable.

[0194] Furthermore, in the embodiment, as shown in
Fig. 12, the side-face cover 1015 has, at a vertically-lower
portion thereof, the coupling shaft 1015a (the coupling
section) supported on the printer main body 1010a (the
image forming apparatus main body), and opens/closes
about the coupling shaft 1015a serving as a pivot. How-
ever, the invention is not limited thereto. For instance,
the side-face cover 1015 may have, at a vertically-lower
portion thereof, the coupling shaft.

[0195] However, when the side-face cover 1015
opens/closes about the coupling shaft 1015a disposed
at a vertically lower portion, there arises the possibility
that the side-face cover 1015 bursts open with higher
momentum by the force of the own weight G, whereby
the impact exerted on the printer 1010 may be increased.
Therefore, when the side-face cover 1015 has the cou-
pling shaft 1015a disposed at a vertically lower portion
and opens/closes about the coupling shaft 1015a, the
effect of suppressing the impact imparted on the printer
1010 when the side-face cover 1015 is opened can be
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exerted more effectively. Therefore, the embodiment is
more preferable.

[0196] Furthermore, in the embodiment, as shown in
Figs. 16 to 18, a sliding distance of the sliding section in
relation to the pressure releasing section is larger in a
duration ranging from a state where the side-face cover
1015 is closed until release of the pressure exerted by
the tension spring 1960 than in a duration ranging from
release of the pressure exerted by the tension spring
1960 until when the side-face cover 1015 is fully opened.
[0197] However,inthe above-described case, until the
pressure is released by the pressure releasing member
(e.g., thefirst lever abutting member 1612, the lever-side
member 1613, and the door cover-side member 1614),
the resistance produced by sliding of the sliding section
can be circumvented, thereby enabling smooth opening
of the side-face cover 1015. Therefore, the embodiment
is more preferable.

[0198] Next, an embodiment of an image forming sys-
tem, serving as an example embodiment according to
the invention, will be described by reference to Figs. 22
and 23.

[0199] In Fig. 22, the image forming system 1700 has
acomputer 1702, adisplay device 1704, the printer 1010,
an input device 1708, and a reader 1710.

[0200] The computer of the present embodimentis en-
closed in a mini-tower-type enclosure. However, the in-
vention is not limited thereto. As the display device 1704,
a CRT (cathode ray tube), a plasma display, a liquid crys-
taldisplay device, orthe like, is generally employed. How-
ever, the invention is not limited thereto. As the printer
1010, the printer having hitherto been described is em-
ployed. As the input device 1708, a keyboard 1708A and
a mouse 1708B are employed in the embodiment. How-
ever, no limitation isimposed thereto. Asthereader 1710,
a flexible disk drive device 1710A and a CD-ROM drive
device 1710B are employed in the embodiment. Howev-
er, the invention is not limited thereto, and, e.g., another
device, such as an MO (magneto optical) drive device,
or a DVD (digital versatile disk), may be employed.
[0201] As shown in Fig. 23, in the enclosure, in which
the computer 1702 is enclosed, aninternal memory 1802,
such as RAM, and an external memory, such as a hard
disk drive unit 1804, are further disposed.

[0202] Meanwhile, in the above descriptions, an ex-
ample where the printer 1010 is connected to the com-
puter 1702, the display device 1704, the input device
1708, and the reader 1710, thereby forming the image
forming system, has been provided. However, the inven-
tionis notlimited thereto. For instance, the image forming
system may be formed from the computer 1702 and the
printer 1010, wherein the image forming system does not
include any of the display device 1704, the input device
1708, and the reader 1710.

[0203] Alternatively, e.g., the printer 1010 may include
a portion of each function or mechanism of the computer
1702, the display device 1704, the input device 1708,
and the reader 1710. As an example configuration, the
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printer 1010 may include an image forming section for
effectingimage processing, a display section for perform-
ing a variety of display operations, a recording-medi-
um-attachment/detachment section for attaching/de-
taching a recording medium in which image data cap-
tured by a digital camera, or the like, are recorded, and
the like.

[0204] The image forming system realized as de-
scribed above achieves a system superior to the relat-
ed-art system in terms of the overall system.

Claims
1. Animage forming apparatus comprising:

a housing body including a first part forming a
part of afirst transporting path in which amedium
is transported;

an image forming unit accommodated in the
housing body and adapted to form an image on-
to at least one face of the medium;

a door cover attached to the housing body, the
door cover including a second part adapted to
face the first part when the door cover is closed,
thereby forming the part of the first transporting
path together with the first part; and
adouble-sided printing unit detachably mounted
to the second part and including a second trans-
porting path, the second transporting path con-
nected to the first transporting path and adapted
to transport the medium while turning inside out
so that the image forming unit forms images on
both sides of the medium.

2. Theimage forming apparatus according to Claim 1,
wherein
the first part is provided with a first roller,
the first roller faces the first transporting path,
the second part includes a space for mounting the
double-sided printing unit and is provided with a sec-
ond roller at a portion other than the space,
the secondrollerfaces the first transporting path, and
the space is adapted to receive a covering member
in pace of the double-sided printing unit when the
image forming apparatus is configured to perform
only a single-sided printing.

3. Animage forming apparatus comprising:

a housing body including a first part, a second
part and a first transporting path in which a me-
dium is transported;

an image forming unit accommodated in the
housing body and adapted to form image onto
at least one face of the medium;
adouble-sided printing unit detachably mounted
to the first part and including a second transport-
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ing path, the second transporting path connect-
ed to the first transporting path and adapted to
transport the medium while turning inside out so
thatthe image forming unitforms images on both
sides of the medium; and

a manual feeding unit mounted to the second
part and including a third transporting path con-
nected to the first transporting path, the manual
feeding unit adapted to manually feed the me-
dium to the image forming unit,

wherein the double-sided printing unit is opera-
bly detached from the first partindependent from
the manual feeding unit.

4. Animage forming apparatus comprising:

a housing body including a first part and a first
transporting path in which a medium is trans-
ported;

an image forming unit accommodated in the
housing body and adapted to form an image on-
to at least one face of the medium;

a door cover including a second part attached
to the housing body, the door cover including a
third part and a fourth part,

adouble-sided printing unit detachably mounted
to the forth part and including a second trans-
porting path, the second transporting path con-
nected to the first transporting path and adapted
to transport the medium while turning inside out
so that the image forming unit forms images on
both sides of the medium; and

a manual feeding unit comprised of the first part
and the third part, the manual feeding unit in-
cluding a third transporting path connected to
the first transporting path and adapted to man-
ually feed the medium to the image forming unit,
wherein

the third part is arranged between the second
part and the fourth part.

The image forming apparatus according to Claim 4,
wherein

the forth part is adapted to face the housing body
when the door cover is closed.

An image forming apparatus comprising:

a housing body;

a door cover attached to the housing body;

a fixing unit accommodated in the housing body
and adapted to fix an image onto a medium, the
fixing unit comprising:

a first member;

a second member adapted to nip the medi-
um together with the first member when the
door cover is closed; and
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11.
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13.

14.
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a pressing member adapted to press the
second member against the first member
when the door cover is closed;

a first connecting unit connecting with the door
cover and the fixing unit connecting unit com-
prising:

a releaser adapted to cause the pressing
member not to press the second member
in association with the opening motion of
the door cover;

a slider adapted to slide an the releaser in
association with the opening motion of the
door cover.

The Image forming apparatus according to Claim 6,
wherein

the first member includes a rotatably first roller, and
the

second member includes a rotatably second roller.

The Image forming apparatus according to Claim 6
or7,
wherein the pressing member includes a spring.

The Image forming apparatus according to any of
Claims 6 to 8, wherein

the releaser includes a plurality of pivotably link
members being connected to each other.

The Image forming apparatus according to any of
Claims 6 to 9, wherein the slider is comprised of a
metal material.

The Image forming apparatus according to any of
Claims 6 to 10, further comprising: a second con-
necting unit having same constitution as the first con-
necting unit.

The image forming apparatus according to any of
Claims 6 to 11, wherein the door cover includes a
feeding unit feeding the medium.

The image forming apparatus according to any of
Claims 6 to 12, wherein

the housing body includes a first body portion and a
second body portion, and

the door cover includes afirst cover portion attached
to the first body portion and a second cover portion
detachably attached to the second body portion.

The image forming apparatus according to any of
Claims 6 to 13, wherein

the releaser includes a first part, a second part and
a third part, aligned in this order,

a first section between the first part and the second
partis larger than a second section between the sec-
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ond part and the third part,

the slider slides on the first section after the door
cover is open until the releaser causes the pressing
member not to press the second member, and

the slider slides on the second section after the re-
leaser causes the pressing member not to press the
second member until the door cover fully opens.

The image forming apparatus according to any of
Claims 6 to 14, wherein

the image forming apparatus is adapted to be con-
nected to a computer.
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